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Claim 

A system clock distribution system for distributing system clocks to redundantly- 
configured intra-system units from redundantly-configured synchronizers, wherein 

the system clock distribution system is characterized in that synchronizers 1-0 and 1-1 
equipped with system clock generator units 2-0 and 2-1 that belong to one system and the other 
system, respectively, are provided with selectors 3-0 and 3-1, respectively; system clocks from 
system clock generator units 2-0 and 2-1 of the aforementioned one system and the other system 
are selected by said selectors 3-0 and 3-1 and are supplied to intra-system units 4-0 and 4-1 of 
the one system and the other system; and 

the system clocks supplied via aforementioned selectors 3-0 and 3-1 of synchronizers 1-0 
and 1-1 of the aforementioned one system and the other system are used selectively using 
selectors 5-0 and 5-1 that are provided in said intra-system units 4-0 and 4-1 . 

Detailed explanation of the invention 
Outline 

Redundantly-configured synchronizers that respectively generate a system clock and 
redundantly-configured intra-system units such as networks are provided while cross 
connections are established among selectors, whereby in the event of a problem with either 
system, the system clocks can be distributed to unaffected intra-system units in order to improve 
the system reliability. 
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Industrial application field 

The present invention pertains to a system clock distribution system for distributing 
system clocks from redundantly-configured synchronizers to redundantly-configured intra- 
system units. 

In a digital exchange system, a reference system clock is supplied from a host system, 
and system clocks that are phase-locked to said reference system clock are generated by 
synchronizers. However, when the supply of the reference system clock is cut off, the 
synchronizers enter an independent synchronization state, whereby they generate system clocks 
continuously and distribute the generated system clocks to intra-system devices such as networks. 
Also, the synchronizers and the intra-system devices are configured redundantly in order to 
improve their reliability. Since the respective units operate based on the same system clock, 
further improved reliability is also anticipated regarding the distribution of the system clocks. 

Prior art 

Figure 3 is a block diagram showing a conventional example, wherein redundantly- 
configured synchronizers 21-0 and 21-1 are equipped respectively with system clock generator 
units 22-0 and 22-1 that respectively generate an 8 MHz system clock that is phase-locked with a 
reference system clock from a host system in order to generate a system clock by means of 
independent synchronization in the event of cut-off of said reference system clock; and system 
clock generator units 22-0 and 22-1 are phase-locked with each other in order to distribute 
system clocks to redundantly-configured networks or intra-system devices 23-0 and 23-1 of 
various kinds. The respective intra-system units execute respective processing based on the 
distributed system clocks. 

In this case, when synchronizer 2 1 -0 of one of the systems is used as the main system, 
synchronizer 21-1 of the other system is used as the reserve system; and intra-system unit 23-0 is 
used as the main system, and intra-system unit 23-1 is used as the reserve system. Then, in the 
event of a failure of main synchronizer 21-0, switching is made to reserve synchronizer 2 1 - 1 , and 
intra-system units 23-0 and 23-1 are also switched from the main system to the reserve system 
along with said switching from the main system to the reserve system. 

Problems to be solved by the invention 

Synchronizers 21-0 and 21-1 and intra-system units 23-0 and 23-1 are connected using 
cables, and the system clocks are distributed through said cables. Sometimes even if system 
clock generator units 22-0 and 22-1 are operating normally, the system clocks cannot be 
distributed to intra-system units 23-0 and/or 23-1 due to a disconnection of said cables, a poor 
connector connection, or a cable-related problem at the transmitting unit, for example. In such 
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case, if said problem has occurred on the main system, it is necessary to switch the main system, 
including said intra-system units 23-0 and 23-1, to the reserve system even if intra-system units 
23-0 and 23-1 are operating normally. 

In addition, after the system that sustained the problem is switched to the reserve system, 
said reserve [sic; main] system is powered off in order to replace the problematic package with a 
good package; and the power is turned on again after the package has been replaced. 

As such, although switching between the main system and the reserve system can be 
achieved due to the redundant configuration, because synchronizers 21-0 and 21-1 and intra- 
system units 23-0 and 23-1 are switched as a whole with respect to the main system and the 
reserve system, a problem occurs in that maintenance work is not easy. 

The objective of the present invention is to allow the synchronizer side and the intra- 
system side to be switched between the main system and the reserve system independently in 
order to facilitate maintenance work and to further improve reliability. 

Means to solve the problems 

The system clock distribution system of the present invention will be explained with 
reference to Figure 1. Synchronizers 1-0 and 1-1 of one of the systems and of the other system 
are phased-locked with each other, they are respectively equipped with system clock generator 
units 2-0 and 2-1 that respectively generate a system clock that is phase-locked with a reference 
system clock from a host system, said synchronizers 1-0 and 1-1 of the one system and of the 
other system are respectively provided with selectors 3-0 and 3-1, and the system clocks from 
system clock generator units 2-0 and 2-1 of the one system and of the other system are selected 
using said selectors 3-0 and 3-1 and are supplied to intra-system unit 4-0 of the one system and 
intra-system unit 4-1 of the other system. 

Then, selectors 5-0 and 5-1 that are provided inside intra-system units 4-0 and 4-1 of the 
one system and of the other system and selectors 3-0 and 3-1 that are provided inside 
synchronizers 1-0 and 1-1 are connected between the same systems as well as between the 
different systems. 

Intra-system units 4-0 and 4-1 selectively use the system clock from the one system and 
the system clock from the other system using selectors 5-0 and 5-1. 

Operation 

In the event of a problem at one of system clock generator units 2-0 or 2-1 of the one 
system or of the other system, the normally operating system clock can be supplied continuously 
to intra-system units 4-0 and 4-1 via selectors 3-0 and 3-1 . In addition, even in the event of a 
problem of one of said selectors 3-0 or 3-1, because cross connections with intra-system units 4- 
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0 and 4-1 are established, the system clock can be supplied via the normally functioning selector. 
In addition, because intra-system units 4-0 and 4-1 select the system clock from the one system 
or from the other system using selectors 5-0 and 5-1, even in the event of a cable problem, they 
can select the system clock distributed through an unaffected cable. As such, the main system 
and the reserve system can be independently switched to synchronizers 1-0 and 1-1 and intra- 
system units 4-0 and 4-1, so the reliability can be improved. In addition, because the system 
clock distribution paths can be controlled, maintenance work is facilitated. 

Application examples 

An application example of the present invention will be explained in detail below with 
reference to figures. 

Figure 2 is a block diagram showing an application example of the present invention, 
wherein 1 1-0 and 11-1 represent synchronizers, 12-0 and 12-1 represent system clock generator 
units that respectively include a phase synchronizer circuit (PLL), 13-0 and 13-1 represent 
selectors, 14-0 and 14-1 represent controller units, 15-01-15-0n and 15-11-15-ln represent 
distributive output units, 16-01, 16-1 l-16-0n, and 16- In represent intra-system units, and 17-0 
and 17-1 represent selectors. 

System clock generator units 12-0 and 12-1 respectively generate a system clock that is 
phase-locked with a reference system clock from a host system and apply it to selectors 13-0 and 
13-1, respectively. In addition, system clock generator units 12-0 and 12-1 are phase-locked with 
each other via controller units 14-0 and 14-1, whereby in the event of cut-off of the reference 
system clock from the host system, they generate system clocks continuously. 

Selectors 13-0 and 13-1 are controlled by controller units 14-0 and 14-1, respectively. 
When both systems are normal, the system clock from system clock generator unit 12-0 is 
selected and output to distributive output units 15-01-15-0n using selector 13-0, and the system 
clock from system clock generator unit 12-1 is selected and output to distributive output units 
15-1 1-15- In using selector 13-1. 

The system clocks from distributive output units 15-01-15-0n and 15-11-15-ln are 
applied to selectors 17-0 and 17-1 of intra-system units 16-01, 16-1 l-16-0n, and 16- In, 
respectively. In this case, intra-system units 16-01-16-0n control selector 17-0 so as to select the 
system clocks from distributive output units 15-01-15-0n, and intra-system units 16-1 1-16-ln 
control selector 17-1 so as to select the system clocks from distributive output units 15-11-15-ln, 
for example. As a result, system clock distribution paths for System 0 and a System 1 are formed. 

For example, in the event of a problem at system clock generator unit 1 2-0 that is 
provided inside synchronizer 11-0, selector 13-0 is controlled so as to select and output the 
system clock from system clock generator 12-1 provided inside synchronizer 11-1 of the other 
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system, whereby it can be distributed to intra-system units 16-01-1 6-0n of System 0. Thus, the 
intra-system units can continue with the current processing. 

In addition, in the event of a problem at distributive output units 15-01 or the cable 
provided between said distributive output unit 15-01 and intra-system unit 16-01, selector 17-0 
of intra-system unit 16-01 is controlled so as to select the system clock from distributive output 
unit 15-11. Thus, when intra-system unit 16-01 is of the main system, it can continue with 
processing while remaining as the main system. 

That is, it is not necessary for intra-system units 16-01, 16-1 l-16-0n, and 16- In to switch 
between the main system and the reserve system in the event of a problem with the system clock 
distribution paths from synchronizers 11-0 and 11-1; they need to be switched between the main 
system and the reserve system only in the event of an internal problem. Thus, they can be 
switched between the main system and the reserve system independently of the side of 
synchronizers 1 1-0 and 1 1-1. As such, because only the part where replacement of a package is 
necessary can be powered off during maintenance work, the package can be replaced easily 
without affecting the entire system. 

Effect of the invention 

As explained above, the present invention is configured such that the system clocks from 
system clock generator units 2-0 and 2-1 are output selectively using respective selectors 3-0 and 
3-1 inside synchronizers 1-1 and 1-1 while cross connections are established among said 
selectors 3-0 and 3-1 and selectors 5-0 and 5-1 of intra-system units 4-0 and 4-1, whereby the 
side of synchronizers 1-0 and 1-1 and the side of intra-system units 4-0 and 4-1 can be 
independently switched between the main system and the reserve system. Thus, maintenance 
work is facilitated. In addition, because the system clock distribution paths can be controlled 
selectively, the system clocks can be distributed continuously in the event of problems of various 
kinds, including cable problems, without shutting down the system. Thus, the reliability can be 
further improved. 

Brief description of the fieures 

Figure 1 is a block diagram showing the principle of the present invention, Figure 2 is a 
block diagram showing an application example of the present invention, and Figure 3 is a block 
diagram showing a conventional example. 

1-0 and 1-1 represent synchronizers; 2-0 and 2-1 represent system clock generator units; 
3-0 and 3-1 represent selectors; 4-0 and 4-1 represent intra-system units; and 5-0 and 5-1 
represent selectors. 
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Figure 1 . Block diagram showing the principle of the present invention 

Key: 1-0, 1-1 Synchronizer 

2- 0, 2- 1 System clock generator unit 

3- 0,3-1,5-0,5-1 Selector 

4- 0, 4-1 Intra- system unit 
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Figure 2. Block diagram showing an application example of the present invention 

Key: 12-0, 12-1 System clock generator unit 

13-0, 13-1, 17-0, 17-1 Selector 

14_0, 14-1 Controller unit 

15-01 Distributive output unit 
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Figure 3. Block diagram showing a conventional example 



Key: 2 1 -0, 2 1 - 1 Synchronizer 

22-0, 22-1 System clock generator unit 
23 -0, 23- 1 Intra-system unit 
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(57)Abstract: 

PURPOSE: To improve the reliability of a system by 
providing a duplex synchro nizing device and a duplex 
constitution in-system device and connecting selectors 
crosswise. 

CONSTITUTION: Connecting constitution is formed in 
such way that the synchro nizing devices 1-0 and 1-1 
output system clocks from system clock generating 
parts 2-0 and 2-1 selectively by the selectors 3-0 and 

3- 1 , and the selectors 3-0 and 3-1 are connected to the 
selectors 5-0 and 5-1 in the in-system devices 4-0 and 

4- 1 crosswise. Since switching between a system in use 
and a standby sys tern can be performed independently 
on the synchronizing devices 1-0 and 1-1 side, and the 
in-system devices 4-0 and 4-1 side, a maintenance 
work can be performed easily. Also, since it is possible 
to control selectively the distribution path of the system 
clock, the distribution of the system clock can be 
continued without generating system down, when a 
various kinds of faults including a cable fault, etc., and 

generated. In this way, the reliability of the system can be improved than ever. 
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